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Introduction {#sec004}
============

Atrial fibrillation (AF), the most common sustained arrhythmia, is an independent predictor of acute myocardial infarction (AMI) \[[@pone.0227571.ref001]\]. While 9.3% of acute coronary syndrome patients have a history of AF \[[@pone.0227571.ref002]\], the annual rate of AMI in patients with pre-existing AF (AF patients) ranges from 0.4% to 2.5% \[[@pone.0227571.ref003]\]. Furthermore, a lower annual AMI rate has been described in Asian people (0.2--0.3%) \[[@pone.0227571.ref004]\], suggesting racial heterogeneity in the development of AF-related AMI and underscoring the importance of evaluating the racial differences in associated outcomes. In patients with coronary artery disease undergoing percutaneous coronary intervention (PCI) and stent implantation, the intracoronary and systemic prothrombotic environment accompanying an acute coronary syndrome rather than stable angina has led to concerns regarding a possible higher risk of stent thrombosis \[[@pone.0227571.ref005]\].

Consequently, the controversial role of drug-eluting stent (DES) during PCI for MI \[[@pone.0227571.ref006]\] and the lower use of DES than bare-metal stent (BMS) in AMI patients reflects contemporary clinical practice. On the other hand, in elderly patients with AF undergoing PCI, the use of triple therapy, including dual-antiplatelet therapy (DAPT) and an oral anticoagulant, compared to DAPT alone was associated with reduced thromboembolism and mortality rates, although a higher rate of major bleeding \[[@pone.0227571.ref007]\]. While the bleeding risk of AF patients is increased due to triple therapy, the most appropriate strategy to balance thrombotic complications after PCI for AF patients requiring coronary stent implantation, are unclear. In the United States, authors of 2006 AF guidelines suggest that the most important agent for the maintenance of stent patency is the thienopyridine derivative clopidogrel and that the addition of aspirin to the chronic anticoagulant regimen contributes more risk than benefit \[[@pone.0227571.ref008]\]. The use of clopidogrel without aspirin is associated with a reduction in bleeding and no increase in the rate of stent thrombotic events \[[@pone.0227571.ref009]\]. Moreover, the omission of aspirin while maintaining clopidogrel and oral anticoagulant has been evaluated in the WOEST trial, in which 573 anticoagulated patients undergoing PCI (70% with AF) were randomized to either dual therapy with oral anticoagulant and clopidogrel (75 mg once daily) or to triple therapy with oral anticoagulant, clopidogrel, and aspirin \[[@pone.0227571.ref010], [@pone.0227571.ref011]\]. Bleeding was lower in the dual vs. triple therapy arm, driven by fewer minor bleeding events. The rates of myocardial infarction, stroke, target vessel revascularization, and stent thrombosis did not differ (albeit with low event numbers), but all-cause mortality was lower in the dual therapy group at 1 year (2.5% vs. triple therapy 6.4%). Although the trial was too small to assess ischemic outcomes, dual therapy with oral anticoagulant and clopidogrel but without aspirin may emerge in the future as an alternative to triple therapy in patients with AF and ACS and/or PCI \[[@pone.0227571.ref010], [@pone.0227571.ref012], [@pone.0227571.ref013]\]. Similar results of 2 randomized clinical trials, PIONEER AF-PCI and RE-DUAL PCI, support the concept that an oral anticoagulant in combination with single antiplatelet therapy without aspirin, a strategy known as double antithrombotic therapy, is superior to a strategy of triple therapy consisting of the combination of an oral anticoagulant and DAPT in reducing bleeding complications \[[@pone.0227571.ref014]--[@pone.0227571.ref016]\]. On the other hand, the latest 2016 European AF guideline provides recommendations only on antithrombotic therapy strategy, not stent selection \[[@pone.0227571.ref010]\], which leaves a critical clinical dilemma in the selection of stents when a period of DAPT is also required to minimize the risk of stent thrombosis.

There is significant heterogeneity in the professional guidance regarding the best type of stent to implant in patients with pre-existing AF. Before 2009, the use of DES in AF patients have not been tested in clinical trials to study the efficacy and safety of these stents, with AF being a common exclusion criterion in clinical trials of DES. In the United States, a class 3 recommendation (harm) appeared in 2013 ST-segment elevation MI guidelines for the use of DESs in patients unable to comply with long-term DAPT \[[@pone.0227571.ref017]\], which may be a consideration in patients requiring long-term oral anticoagulants. While the first 2011 North American consensus document specifically recommends avoiding DES use in patients with AF and high bleeding risk \[[@pone.0227571.ref018]\], the use of BMS is considered to minimize the duration of DAPT (class 2b, level of evidence C) in AF guidelines \[[@pone.0227571.ref009], [@pone.0227571.ref019]\]. However, in parallel with the advances in antiplatelet therapy, the second 2016 North American consensus document suggests that stents have become safer, with new-generation DES having a lower rate of stent thrombosis than the first-generation DES, and even potentially lower rates than with BMS across manifestations of coronary artery disease, including those with acute ST-segment-elevation MI \[[@pone.0227571.ref020]\]. In Europe, guidance that is more recent suggests that current-generation DESs may be preferred \[[@pone.0227571.ref021]\]. However, scarce data are available regarding stent selection and associated outcomes in AF patients presenting with first AMI undergoing PCI. Among AF patients, women are at higher risk of MI than men are, as shown in the REGARDS study \[[@pone.0227571.ref001]\]. On the other hand, women have smaller coronary arteries and are treated less often with DES than men \[[@pone.0227571.ref022]\], leading to inferior results following PCI \[[@pone.0227571.ref023]\]. We, therefore, examined the characteristics of AF patients with a first AMI who received a BMS or a DES, and the effect of BMS versus DES, on interventional outcomes in this nationwide population-based cohort.

Materials and methods {#sec005}
=====================

Data source {#sec006}
-----------

We designed this observational prospective cohort study using the retrospective collected claims data of AF patients presenting with a first episode of AMI from the Taiwan National Health Insurance Research Database (NHIRD) between 2007 and 2011. Disease was detected using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes in the NHIRD. The NHIRD is generated from the National Health Insurance (NHI) system, a government-operated compulsory health insurance system providing medical care to higher than 99.8% of the 23 million Taiwanese people, and reimburses all the medical expenditures with very few exceptions. The accuracy of all insurance claims was audited under a peer review system conducted by several government-appointed medical specialists. Further information regarding NHI and NHIRD have been described in previous publications \[[@pone.0227571.ref024]--[@pone.0227571.ref026]\].

Ethics statement {#sec007}
----------------

The encryption system used in the NHIRD makes identifying individuals impossible. Confidentiality is assured by abiding by the Bureau of NHI regulations for data retrieval and use. Therefore, Chang Gung Memorial Hospital Institutional Review Board approval was waived due to the secondary nature of the de-identified data in the retrospective study design. The Chang Gung Memorial Hospital Institutional Review Board specifically waived the consent requirement to access the NHIRD.

Study population {#sec008}
----------------

This study identified adult patients (≥20 years) admitted with a first episode of AMI (ICD-9-CM code: 410.xx) from January 1, 2007, to December 31, 2011, from the entire Taiwan population. We chose the first AMI admission as the index hospitalization during the study period when one patient had ≥2 AMI admissions. The positive predictive value of diagnosis codes of AMI was 93% in a previous NHIRD study \[[@pone.0227571.ref027]\]. We assigned the discharge dates for the first AMI as the index dates. The exclusion criteria were as the follows: prior coronary stent implantation, PCI without stenting during the index hospitalization, or PCI with both BMS and DES during the index hospitalization. The patients were followed from the index date until the date of event occurrence, the date of death or December 31, 2011, whichever came earlier \[[@pone.0227571.ref006], [@pone.0227571.ref028]\].

Exposure {#sec009}
--------

The exposure of primary interest in this study was the type of stent, namely DES versus BMS, which was used during the index PCI procedure. The type of stent was extracted using Taiwan NHI reimbursement codes in the inpatient claims data. DESs included the first-generation (sirolimus-eluting, paclitaxel-eluting sternts), and the second-generation DESs (everolimus-eluting, zotarolimus-eluting, biolimus-eluting and tacrolimus-eluting stents).

Covariate {#sec010}
---------

Covariates were age, sex, monthly income, urbanization level, hospital level of the index AMI hospitalization, 14 comorbidities, 2 previous cardiac interventions (PCI or coronary artery bypass grafting), CHA~2~DS~2~-VASc score, number of intervened diseased vessels, number of stents implanted per patient, in-hospital complications and procedures, 15 kinds of medication at discharge and admission duration. Previous cardiac interventions and in-hospital procedures were retrieved using Taiwan NHI reimbursement codes. The comorbidities were detected using an inpatient diagnosis before the index date, which could be tracked up to year 1997. The ICD-9-CM diagnostic codes of the selected comorbidities were provided in the supplement ([S1 Table](#pone.0227571.s001){ref-type="supplementary-material"}) \[[@pone.0227571.ref028]\]. The CHA~2~DS~2~-VASc score at the index hospitalization was calculated. We also extracted the prescription records of relevant medications at discharge from the inpatient claims data.

Outcome {#sec011}
-------

The primary composite outcome was anyone of ischemic stroke, AMI, revascularization and all-cause mortality. The accuracy of the diagnosis codes for ischemic stroke have been verified in previous NHIRD studies with positive predictive values ≥95% \[[@pone.0227571.ref027], [@pone.0227571.ref029]\]. Revascularization by PCI or coronary artery bypass grafting was extracted using the Taiwan NHI reimbursement codes \[[@pone.0227571.ref006]\]. Due to the obligational and mandatory nature of Taiwan NHI system, a withdrawal from the insurance system was considered a death \[[@pone.0227571.ref030]\]. We defined cardiovascular death according to the criteria of the Standardized Definitions for Cardiovascular and Stroke Endpoint Events in Clinical Trials by the US Food and Drug Administration \[[@pone.0227571.ref031]\]. Secondary cardiac and safety outcomes were defined as being admitted with a principal diagnosis of any stroke, hemorrhagic stroke, unspecified stroke, gastrointestinal bleeding, major bleeding and heart failure hospitalization \[[@pone.0227571.ref006], [@pone.0227571.ref028], [@pone.0227571.ref032]\].

Statistical analysis {#sec012}
--------------------

We used propensity score matching to reduce potential confounding effects on the observed variables and selection bias before comparing clinical outcomes between groups (DES versus BMS). The propensity score was the predicted probability to be in the DES group given values of covariates as determined using logistic regression. Selected covariates included 5 demographics (sex, age, monthly income, urbanization level and hospital level), 14 comorbidities, CHA2DS2-VASc score, prior coronary treatment (PCI or coronary artery bypass grafting), angiographic and procedural characteristics, medications administered at discharge, intensive care unit duration, admission durations and the admission date. The matching was processed using a greedy nearest neighbor algorithm with a caliper of 0.2 times of the standard deviation of the logit of the propensity score, with random matching order and without replacement \[[@pone.0227571.ref028]\]. We matched each patient in the DES group with 2 patients (if possible) in the BMS group.

Data of categorical and continuous variables are presented as number and percentages and mean ± standard deviation, respectively. We compared the baseline characteristics of patients between groups by the chi-square test for categorical variable or by 2-sample *t* test for continuous variable. The risks of time-to-event outcomes between the groups were compared by the Cox proportional hazard model. The study group (DES versus BMS) was the only explanatory variable in the Cox regression. The matched pairs were stratified in the Cox model to account for the outcome dependency within the same matching pair due to matching. We performed a pre-specified subgroup analysis of the primary composite outcome to investigate whether the observed treatment effect on primary composite outcome was consistent across different levels of subgroups. The selected subgroup variables were gender, age, hypertension, diabetes, chronic kidney disease, dialysis, old MI, old stroke, different CHA2DS2-VASc score, shock during admission, acute kidney injury during admission, warfarin, amiodarone, ACEI/ARB, statin and PPIs. Finally, we compared the risks of revascularization, cardiovascular death and primary composite outcome among different stent types (BMS, first- and second- generation DESs) by pairwise log-rank test with Bonferroni adjustment.

A 2-sided P value \<0.05 was considered statistically significant. We made no multiple testing (multiplicity) adjustments in this study. The P value for interaction represents the likelihood of interaction between the variable and the treatment effect (DES versus BMS). We performed all statistical analyses using a commercial software (SAS 9.4, SAS Institute, Cary, NC), including the procedures of 'psmatch' for propensity score matching and 'phreg' for survival analysis.

Results {#sec013}
=======

Patient characteristics {#sec014}
-----------------------

A total of 88,404 patients firstly admitted with a principal diagnosis of AMI between January 2007 and December 2011 were identified. Among these patients, 8,597 (9.7%) had a history of AF. We further identified 1,971 AF patients who were admitted for first AMI and who subsequently received coronary stenting ([Fig 1](#pone.0227571.g001){ref-type="fig"}). Of those, 1,528 patients (77.5%) underwent BMS implantation and 443 (22.5%) underwent DES implantation. Upon propensity score matching, 349 and 87 DES-treated patients had 2 and 1 counterparts, respectively, resulting in 436 patients in the DES group and 785 patients in the BMS group. The mean follow-up of the matched cohort was 1.7 years (standard deviation = 1.4 years).

![Flow chart for study patient inclusion.\
AF, atrial fibrillation; AMI, acute myocardial infarction; BMS, bare-metal stent; DES, drug-eluting stent; PCI, percutaneous coronary intervention.](pone.0227571.g001){#pone.0227571.g001}

The mean age of patients was 73.2 ± 11.5 years and nearly 70% were men. Before propensity score matching was done, DES-treated patients were more likely to live in urbanized area, to receive PCI in a community hospital (not a major medical center), had a lower prevalence of heart failure, chronic obstructive pulmonary disease, stroke, and major bleeding. The DES patients were also more likely to have undergone a prior PCI, had lower CHA2DS2-VASc scores, a higher number of treated vessels, and were less likely to have undergone intra-aortic balloon pump insertion and intubation. They were also less likely to develop cardiogenic shock and receive digoxin and proton-pump inhibitors and were more likely to receive oral hypoglycemic agents, beta-blockers, angiotensin converting enzyme inhibitor/angiotensin II receptor blockers, dihydropyridine calcium channel blockers and statins (P\<0.05). After propensity score matching, the baseline characteristics of the 2 groups were well-balanced with insignificant differences in terms of all variables ([Table 1](#pone.0227571.t001){ref-type="table"}).

10.1371/journal.pone.0227571.t001

###### Baseline characteristics of patients before and after propensity score matching.

![](pone.0227571.t001){#pone.0227571.t001g}

                                           Before matching   After matching                                         
  ---------------------------------------- ----------------- ---------------- --------- ------------- ------------- -------
  Patient number                           1,528             443              ---       785           436           ---
  Age (year)                               73.5 ± 11.6       72.3 ± 11.0      0.061     72.6 ± 11.6   72.3 ± 11.0   0.696
  Age ≥65 years                            1193 (78.1)       342 (77.2)       0.696     592 (75.4)    336 (77.1)    0.518
  Male                                     1,027 (67.2)      308 (69.5)       0.359     545 (69.4)    303 (69.5)    0.980
  Monthly income--NTD\$                                                       0.050                                 0.641
   0                                       500 (32.7)        147 (33.2)                 264 (33.6)    145 (33.3)    
   1--20000                                432 (28.3)        101 (22.8)                 198 (25.2)    101 (23.2)    
   \> 20000                                596 (39.0)        195 (44.0)                 323 (41.1)    190 (43.6)    
  Urbanization level                                                          \<0.001                               0.675
   1--most urbanized                       353 (23.1)        125 (28.2)                 222 (28.3)    123 (28.2)    
   2                                       444 (29.1)        159 (35.9)                 258 (32.9)    155 (35.6)    
   3                                       511 (33.4)        116 (26.2)                 213 (27.1)    115 (26.4)    
   4--least urbanized                      220 (14.4)        43 (9.7)                   92 (11.7)     43 (9.9)      
  Hospital level                                                              \<0.001                               0.372
   Medical center (teaching hospital)      821 (53.7)        179 (40.4)                 343 (43.7)    179 (41.1)    
   Regional / district hospital            707 (46.3)        264 (59.6)                 442 (56.3)    257 (58.9)    
  Comorbidities                                                                                                     
   Hypertension                            1,043 (68.3)      303 (68.4)       0.956     546 (69.6)    298 (68.3)    0.662
   Diabetes mellitus                       587 (38.4)        185 (41.8)       0.204     318 (40.5)    181 (41.5)    0.732
   Dyslipidemia                            395 (25.9)        127 (28.7)       0.237     232 (29.6)    125 (28.7)    0.745
   Heart failure                           403 (26.4)        84 (19.0)        0.001     168 (21.4)    84 (19.3)     0.377
   Chronic kidney disease                  121 (7.9)         25 (5.6)         0.107     52 (6.6)      25 (5.7)      0.540
   Dialysis                                85 (5.6)          20 (4.5)         0.387     45 (5.7)      20 (4.6)      0.393
   Gout                                    193 (12.6)        43 (9.7)         0.095     75 (9.6)      41 (9.4)      0.932
   Chronic obstructive pulmonary disease   352 (23.0)        68 (15.3)        0.001     133 (16.9)    67 (15.4)     0.476
   Peripheral arterial disease             121 (7.9)         31 (7.0)         0.522     60 (7.6)      30 (6.9)      0.625
   Malignancy                              119 (7.8)         29 (6.5)         0.383     48 (6.1)      28 (6.4)      0.831
   Old myocardial infarction               220 (14.4)        76 (17.2)        0.153     133 (16.9)    74 (17.0)     0.989
   Stroke                                  389 (25.5)        87 (19.6)        0.012     169 (21.5)    86 (19.7)     0.457
   Gastrointestinal bleeding               395 (25.9)        95 (21.4)        0.059     183 (23.3)    92 (21.1)     0.375
   Major bleeding                          160 (10.5)        31 (7.0)         0.030     57 (7.3)      31 (7.1)      0.922
  Previous treatment                                                                                                
   Percutaneous coronary intervention      122 (8.0)         54 (12.2)        0.006     87 (11.1)     51 (11.7)     0.745
   Coronary artery bypass grafting         37 (2.4)          12 (2.7)         0.732     21 (2.7)      12 (2.8)      0.937
  CHA~2~DS~2~-VASc score                   4.0±2.2           3.8±2.1          0.050     3.9±2.1       3.8±2.2       0.608
  CHA~2~DS~2~-VASc score group                                                0.037                                 0.987
   1                                       221 (14.5)        64 (14.4)                  111 (14.1)    64 (14.7)     
   2                                       193 (12.6)        65 (14.7)                  119 (15.2)    64 (14.7)     
   3--5                                    688 (45.0)        220 (49.7)                 384 (48.9)    215 (49.3)    
   ≥ 6                                     426 (27.9)        94 (21.2)                  171 (21.8)    93 (21.3)     
  No. of intervened disease vessels                                           0.003                                 0.487
   1                                       1,203 (78.7)      319 (72.0)                 595 (75.8)    317 (72.7)    
   2                                       290 (19.0)        104 (23.5)                 164 (20.9)    102 (23.4)    
   3                                       35 (2.3)          20 (4.5)                   26 (3.3)      17 (3.9)      
  No. of stents implanted per patient                                         0.558                                 0.870
   1                                       1,076 (70.4)      324 (73.1)                 579 (73.8)    317 (72.7)    
   2                                       339 (22.2)        89 (20.1)                  155 (19.7)    89 (20.4)     
   3                                       85 (5.6)          25 (5.6)                   39 (5.0)      25 (5.7)      
   4 or more                               28 (1.8)          5 (1.1)                    12 (1.5)      5 (1.1)       
  Aspiration catheter used                 216 (14.1)        52 (11.7)        0.195     94 (12.0)     52 (11.9)     0.980
  Intra-aortic balloon pump                222 (14.5)        37 (8.4)         0.001     73 (9.3)      37 (8.5)      0.634
  Intubation                               264 (17.3)        46 (10.4)        \<0.001   88 (11.2)     45 (10.3)     0.633
  Extracorporeal membrane oxygenation      17 (1.1)          6 (1.4)          0.676     15 (1.9)      6 (1.4)       0.491
  Cardiogenic shock with MCS               224 (14.7)        37 (8.4)         0.001     75 (9.6)      37 (8.5)      0.536
  Acute kidney injury                      74 (4.8)          12 (2.7)         0.053     30 (3.8)      11 (2.5)      0.227
  Stay of intensive care unit (days)       5.5 ± 8.0         4.7 ± 8.4        0.059     4.7 ± 7.0     4.5 ± 7.4     0.635
  Medication at discharge                                                                                           
   Digoxin                                 304 (19.9)        64 (14.4)        0.010     138 (17.6)    64 (14.7)     0.191
   Warfarin                                119 (7.8)         40 (9.0)         0.398     64 (8.2)      39 (8.9)      0.633
   Amiodarone                              856 (56.0)        229 (51.7)       0.107     412 (52.5)    226 (51.8)    0.828
   Oral hypoglycemic agent                 378 (24.7)        131 (29.6)       0.041     226 (28.8)    128 (29.4)    0.834
   Insulin                                 424 (27.7)        110 (24.8)       0.224     203 (25.9)    109 (25.0)    0.741
   Aspirin                                 1,422 (93.1)      422 (95.3)       0.097     742 (94.5)    415 (95.2)    0.619
   Clopidogrel                             1,510 (98.8)      439 (99.1)       0.628     779 (99.2)    432 (99.1)    0.776
   Dual antiplatelet                       1,416 (92.7)      420 (94.8)       0.117     740 (94.3)    413 (94.7)    0.739
   Beta-blocker                            916 (59.9)        310 (70.0)       \<0.001   546 (69.6)    304 (69.7)    0.950
   ACEI / ARB                              1,108 (72.5)      354 (79.9)       0.002     621 (79.1)    348 (79.8)    0.770
   DCCB                                    282 (18.5)        110 (24.8)       0.003     432 (55.0)    257 (58.9)    0.186
   Statin                                  722 (47.3)        260 (58.7)       \<0.001   98 (12.5)     50 (11.5)     0.602
   Proton-pump inhibitor                   231 (15.1)        50 (11.3)        0.042     182 (23.2)    104 (23.9)    0.792
   NDCCB                                   339 (22.2)        86 (19.4)        0.211     159 (20.3)    85 (19.5)     0.751
   Glycoprotein IIb/IIIa                   38 (2.5)          9 (2.0)          0.580     17 (2.2)      9 (2.1)       0.906
  Index admission duration (day)           11.8 ± 15.9       10.3 ± 13.7      0.075     10.5 ± 12.8   10.1 ± 12.7   0.557
  Follow up years                          1.5 ± 1.4         1.8 ± 1.4        0.001     1.6 ± 1.4     1.8 ± 1.4     0.017

Values are means ± standard deviation, or numbers (percentages).

BMS, bare-metal stent; DES, drug-eluting stent; NTD, New Taiwan dollar; MCS, mechanical circulation support; ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blocker; DCCB, dihydropyridine calcium channel blocker; NDCCB, non-dihydropyridine calcium channel blocker.

Clinical outcomes {#sec015}
-----------------

No significant differences in the risks of ischemic stroke, MI and revascularization during the 1-year follow-up or the end of follow-up were observed. However, the event rate of cardiovascular death during the 1-year follow-up was 7.8% (34/436) and 13.0% (102/785) in the DES and BMS groups, respectively ([Table 2](#pone.0227571.t002){ref-type="table"}). The DES patients had significantly lower risks of cardiovascular death (hazard ratio \[HR\] 0.58, 95% confidence interval \[CI\] 0.39--0.86) and primary composite outcome (HR 0.76, 95% CI 0.63--0.92). Moreover, the event rates of the primary composite outcome during the 1-year follow-up were 35.1% (153/436) and 43.3% (340/785) in the DES and BMS groups, respectively.

10.1371/journal.pone.0227571.t002

###### Cardiovascular outcomes.
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  -------------------------------------------------------------------------------------------------------------------------------------
  Follow up / Outcome                                               Number of event (%)   DES versus BMS\   P                   
                                                                                          HR (95% CI)                           
  ----------------------------------------------------------------- --------------------- ----------------- ------------------- -------
  1 year follow up                                                                                                              

   Ischemic stroke                                                  38 (4.8)              25 (5.7)          1.10 (0.66--1.82)   0.716

   Myocardial infarction                                            35 (4.5)              19 (4.4)          0.91 (0.52--1.59)   0.745

   Revascularization                                                                                                            

    PCI                                                             143 (18.2)            73 (16.7)         0.84 (0.64--1.12)   0.235

    CABG                                                            9 (1.1)               2 (0.5)           0.37 (0.08--1.70)   0.201

   Death from any cause                                             187 (23.8)            67 (15.4)         0.61 (0.46--0.81)   0.001

   Cardiovascular death                                             102 (13.0)            34 (7.8)          0.58 (0.39--0.86)   0.006

   Primary composite outcome[\*](#t002fn002){ref-type="table-fn"}   340 (43.3)            153 (35.1)        0.76 (0.63--0.92)   0.005

  At the end of follow-up                                                                                                       

   Ischemic stroke                                                  58 (7.4)              37 (8.5)          1.05 (0.69--1.58)   0.835

   Myocardial infarction                                            43 (5.5)              32 (7.3)          1.23 (0.78--1.94)   0.385

   Revascularization                                                                                                            

    PCI                                                             178 (22.7)            101 (23.2)        0.92 (0.72--1.17)   0.474

    CABG                                                            12 (1.5)              4 (0.9)           0.54 (0.17--1.66)   0.279

   Death from any cause                                             251 (32.0)            107 (24.5)        0.71 (0.57--0.89)   0.003

   Cardiovascular death                                             118 (15.0)            44 (10.1)         0.64 (0.45--0.90)   0.011

   Primary composite outcome[\*](#t002fn002){ref-type="table-fn"}   427 (54.4)            210 (48.2)        0.81 (0.69--0.96)   0.015
  -------------------------------------------------------------------------------------------------------------------------------------

BMS, bare-metal stent; DES, drug-eluting stent; HR, hazard ratio; CI, confidence interval; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; CV, cardiovascular.

\*Any one of the following: ischemic stroke, myocardial infarction, revascularization, and death from any cause

At the end of follow-up, the event rate of cardiovascular deaths was 10.1% (44/436) and 15.0% (118/785) in the DES and BMS groups, respectively. The DES patients had significantly lower risks of cardiovascular death (HR 0.64, 95% CI 0.45--0.90; [Fig 2A](#pone.0227571.g002){ref-type="fig"}) and primary composite outcome (HR 0.81, 95% CI 0.69--0.96; [Fig 2C](#pone.0227571.g002){ref-type="fig"}). The event rates of primary composite outcome were 48.2% (210/436) and 54.4% (427/785) in the DES and BMS groups, respectively ([Table 2](#pone.0227571.t002){ref-type="table"}). Although the benefit from DES implantation was the greatest only during the first year after treatment for first AMI, DES or BMS selection demonstrated insignificant differences of cardiovascular death ([Fig 2B](#pone.0227571.g002){ref-type="fig"}) and primary composite outcome ([Fig 2D](#pone.0227571.g002){ref-type="fig"}) beyond the first year follow-up.

![Cumulative event rate of cardiovascular death and primary composite outcome.\
Cumulative event rate of cardiovascular death (A+B) and primary composite outcome (C+D) at the end of follow-up and stratified by 1-year follow-up. BMS, bare-metal stent; CV, cardiovascular; DES, drug-eluting stent.](pone.0227571.g002){#pone.0227571.g002}

Regarding secondary and safety outcomes, we found no significant differences in the risks of stroke (HR 0.93, 95% CI 0.62--1.38), heart failure admission (HR 0.72, 95% CI 0.50--1.02), or major bleeding (HR 0.85, 95% CI 0.51--1.41) between groups ([Table 3](#pone.0227571.t003){ref-type="table"}).

10.1371/journal.pone.0227571.t003

###### Secondary outcome at the end of follow-up.

![](pone.0227571.t003){#pone.0227571.t003g}

  ------------------------------------------------------------------------------------------------------------------------
  Outcome                                              Number of event (%)   DES versus BMS\   P                   
                                                                             HR (95% CI)                           
  ---------------------------------------------------- --------------------- ----------------- ------------------- -------
  Any stroke                                           67 (8.5)              38 (8.7)          0.93 (0.62--1.38)   0.711

  Hemorrhagic stroke                                   7 (0.9)               2 (0.5)           0.46 (0.10--2.22)   0.334

  Unspecified stroke                                   7 (0.9)               2 (0.5)           0.46 (0.10--2.21)   0.332

  Gastrointestinal bleeding                            87 (11.1)             40 (9.2)          0.74 (0.51--1.07)   0.107

  Major bleeding                                       44 (5.6)              23 (5.3)          0.85 (0.51--1.41)   0.527

  Major bleeding (include gastrointestinal bleeding)   102 (13.0)            46 (10.6)         0.72 (0.51--1.02)   0.061

  Heart failure admission                              99 (12.6)             44 (10.1)         0.72 (0.50--1.02)   0.068
  ------------------------------------------------------------------------------------------------------------------------

BMS, bare-metal stent; DES, drug-eluting stent; HR, hazard ratio; CI, confidence interval.

Subgroup analyses {#sec016}
-----------------

We further analyzed the primary composite outcome at the end of follow-up, stratified by patient's characteristics. The beneficial effect of DES was less apparent in patients with diabetes (P interaction = 0.0501), CKD (*p* interaction = 0.046), or dialysis (P interaction = 0.021) ([Fig 3](#pone.0227571.g003){ref-type="fig"}). Moreover, while no difference was found in the rates of revascularization associated with DES or BMS ([Fig 4A](#pone.0227571.g004){ref-type="fig"}), both the first- and second- generation DESs were associated with significantly lower rates of cardiovascular death ([Fig 4B](#pone.0227571.g004){ref-type="fig"}) and primary composite outcome ([Fig 4C](#pone.0227571.g004){ref-type="fig"}) than BMSs.

![Subgroup analyses.\
Subgroup analyses for patient characteristics are shown with HRs and 95% CIs for the primary composite outcome at the end of follow-up. ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin-II receptor blocker; BMS, bare-metal stent; DES, drug-eluting stent; CI, confidence interval; HR, hazard ratio; MCS, mechanical circulation support.](pone.0227571.g003){#pone.0227571.g003}

![Cumulative event rate at 1-year follow-up using BMS, first- or second-generation DESs.\
Cumulative event rate of revascularization (A), cardiovascular death (B) and primary composite outcome (C) associated with different stent types at 1-year follow-up. BMS, bare-metal stent; CV, cardiovascular; DES, drug-eluting stent.](pone.0227571.g004){#pone.0227571.g004}

Discussion {#sec017}
==========

We found that among AF patients with a first AMI, the use of DESs, including both the first- and second- generation DESs, was associated with lower rates of cardiovascular death and primary composite outcome than BMSs within the first year and at the end of follow-up. While the greatest benefit from DES implantation was observed only within the first year of treatment, the outcomes were comparable upon prolonged follow-up. Regardless of the follow-up period, the cardiovascular benefits of DES were less apparent than BMS in patients with diabetes, CKD, or dialysis. Our study is the first to show an advantage in cardiovascular outcomes for DES compared to BMS in AF patients with first AMI requiring PCI.

In early trials of first-generation DES, the protocol-recommended DAPT duration was 3 to 6 months, but as a result of concerns about late thrombotic events, this was increased to 12 months in studies initiated after 2006 \[[@pone.0227571.ref033]\]. Coinciding with this shift, elderly patients or patients considered to be at high bleeding risk, high thrombotic risk, or low restenosis risk were largely excluded from the pivotal DES trials \[[@pone.0227571.ref033]\]. For the broad population, considering in-stent restenosis requiring revascularization, DESs are superior to BMSs within the first year of treatment \[[@pone.0227571.ref034]\]. Late in-stent restenosis occurs at approximately 1--2% per year with all types of stents and is similar for first- and second-generation DESs and BMSs \[[@pone.0227571.ref034]\]. On the other hand, although the overall risk of stent thrombosis at up to 1 year is low and is comparable for both DESs and BMSs as long as patients are continued on DAPT for the recommended duration \[[@pone.0227571.ref035]\], late and very late stent thrombosis after first-generation DES implantation needs long-term DAPT \[[@pone.0227571.ref036]\]. However, the long-term cumulative rate of stent thrombosis in acute coronary syndrome patients does not differ between first generation DESs and BMSs (5.8% versus 4.3%, respectively) \[[@pone.0227571.ref037]\]. Collectively, the rates of the 2 major causes of stent failure, restenosis and thrombosis, appear to be comparable between DESs and BMSs beyond 1 year after treatment. The interplay between the improved thrombogenicity of DESs and the ability to reduce late loss--related coronary events may be an explanation for these findings. Although BMSs are considered to minimize the duration of DAPT in post-stent AF patients to reduce the bleeding risk \[[@pone.0227571.ref038]\], the new-generation DESs are preferred over BMSs in such patients at low bleeding risk \[[@pone.0227571.ref039]\]. Furthermore, in post-PCI AF patients, a modified HAS-BLED score was unable to predict bleeding events \[[@pone.0227571.ref040]\]. Therefore, the choice between BMSs and DESs should not be based on the bleeding score. While our patients have a systematically mandated 1-year DAPT regimen, except in patients with high bleeding risk, the gastrointestinal and major bleeding rates were comparable between groups in our study. Altogether, these observations suggest that stent type is important in determining outcomes of AF patients with first AMI requiring PCI.

The use of DES in patients at high risk of bleeding or thrombosis has been recently studied. In ZEUS trial, among patients with uncertain ability to use DES with longer duration DAPT (median duration \~1 month) due to high bleeding, high thrombotic or low restenosis risk, second-generation zotarolimus-eluting stent was superior to BMS for clinical outcomes, including MI, stent thrombosis, and target lesion revascularization; bleeding risk was similar \[[@pone.0227571.ref041]\]. The LEADERS FREE trial showed that the composite primary safety end point of cardiac death, myocardial infarction, or stent thrombosis and the rate of the primary efficacy end point of clinically driven target-lesion revascularization.following biolimus A9 drug-coated stent implantation are lower than and superior to BMS in patients with high bleeding risk and who are able to take only 1 month of DAPT, while the latter strategy, driven by the need to minimize the risk of bleeding, is associated with a higher risk of restenosis and reintervention than that observed with the use of a DES \[[@pone.0227571.ref042]\]. Among elderly patients (age ≥75 years) undergoing PCI with a shorter duration of DAPT, the SENIOR trial showed that the use of a bioabsorbable polymer-DES resulted in lower adverse clinical event rates, including the composite primary endpoint of all-cause mortality, myocardial infarction, stroke, or revascularization, at 1 year compared with BMS \[[@pone.0227571.ref043]\]. This benefit was driven predominantly due to a lower risk of repeat revascularization with DES \[[@pone.0227571.ref043]\]. Although PCI patients are typically managed with DAPT, antiplatelet therapy alone has been shown to be inadequate for stroke prevention in AF \[[@pone.0227571.ref044]\]. Hence, post-PCI AF patients are increasingly treated with DES and oral anticoagulants \[[@pone.0227571.ref045]\]. Altogether, these data provide further evidence that shorter durations of DAPT may be feasible with DES in select patient populations, especially where the temptation has been to use BMS to minimize DAPT duration. \[[@pone.0227571.ref041]\].

Our finding that 9.7% of AMI patients had a history of AF is similar to a previous study \[[@pone.0227571.ref002]\]. The risk of ischemic stroke is approximately 1% in post-PCI AF patients \[[@pone.0227571.ref046]\]. In our study, the risk was even higher at approximately 5% at 1 year and 8% at the end of follow-up in both groups, suggesting additive effects of the intracoronary and systemic prothrombotic environment accompanying AF and AMI. In post-stent AF patients, coadministration of DAPT and oral anticoagulants raises the concern about bleeding risk. Among post-PCI AF patients, triple therapy has been found to have no association with a reduction in death, ischemic stroke, target vessel revascularization, MI, or major bleeding events versus DAPT \[[@pone.0227571.ref047]\]. Additionally, in our study, the use of DESs compared with BMSs was associated with a reduction of death in AF patients with first AMI and received 1-year DAPT. Furthermore, while the rate of ischemic or hemorrhagic stroke, myocardial infarction, revascularization and gastrointestinal bleeding was comparable between groups, the use of DESs was associated with a reduced incidence of death, cardiovascular death and primary composite outcome. Taken together, these studies suggest that in AF patients with first AMI who received stents and 1-year DAPT, changes in the design of stent platform and other unmeasured factors may contribute to the clinical benefit of DESs over BMSs.

In subgroup analyses, the effect of DESs was similar to that of BMSs for primary composite outcome in our AF patients who had diabetes mellitus, CKD, or who were on dialysis. While the current opinion of the impact of diabetes mellitus on the outcome after PCI remains speculative, among ST-segment elevation MI patients undergoing primary PCI, DES implantation does mitigate the deleterious effect of diabetes on target vessel revascularization after BMS \[[@pone.0227571.ref048]\]. Few studies are available on the safety and efficacy of DES in CKD patients because these patients are systematically excluded from major interventional cardiology trials. Shenoy et al. demonstrated that selective use of DESs was safe and effective in patients with CKD in the long term, with lower risk of the composite of major adverse cardiovascular events, defined as death, MI or target vessel revascularization, and similar risk of MI compared with the use of BMSs \[[@pone.0227571.ref049]\]. The discordance between our findings and those of Shenoy et al. \[[@pone.0227571.ref049]\] are likely due to the patient differences in the clinical and angiographic characteristics and potentially dissimilar unmeasured confounders. On the other hand, the use of DESs compared to BMSs reduced the risk of all-cause mortality at 17 months in the study by Zhang et al. \[[@pone.0227571.ref050]\] and did not reduce mortality at 4 years in the study by Appleby et al \[[@pone.0227571.ref051]\]. However, they did not use any statistical designs (matching, covariate adjustment, or propensity-based adjustment) to adjust for differences between the DES and BMS patients. Of note, Appleby et al. found a significant survival benefit from DESs compared to BMSs in the first year after treatment (P = 0.002), with catch-up at 2 years (P = 0.057) \[[@pone.0227571.ref051]\].

Controversy remains regarding the efficacy of DES compared to BMS implantation in dialysis patients. While a study has demonstrated a reduced risk of recurrent MI, cardiovascular death, and all-cause mortality with the use of DESs compared with BMSs \[[@pone.0227571.ref052]\], none of the previous studies has focused on AF patients on dialysis with first AMI as the study population. Dialysis is reported to be an independent predictor of late catch-up phenomenon \[[@pone.0227571.ref053]\]. Whether the loss of DES treatment effects in AF patients with first AMI who had diabetes mellitus, CKD or dialysis is related to late catch-up phenomenon needs further studies.

Our study demonstrated a significantly lower cumulative incidence of cardiovascular death and primary composite outcome in the DES than BMS group within 1 year but a similar cumulative incidence from 1 year to end of the follow-up, which is similar to that of other studies \[[@pone.0227571.ref054]\]. Although late complications such as very late stent thrombosis and late catch-up phenomenon in patients after DES implantation have been previously reported \[[@pone.0227571.ref053]\], it is hard to define the exact rate of very late stent thrombosis because of the lack of data in the NHIRD. However, our results suggest a possible contribution of late catch-up phenomenon to cardiovascular death and primary composite outcome in AF patients with first AMI who received DES compared with those who received BMS. Further studies are warranted to elucidate this issue.

Our study has several limitations. First, our retrospective case-control study has a lower level of evidence than a prospective study. The common confounders of patient information, such as pre-infarction angina, family history of cardiovascular disease, smoking, body mass index, lipid profile, residual renal function, and dialyzer membrane type, were lacking in the NHIRD. Nonetheless, a wide range of variables associated with outcomes were included to match our 2 study groups. Second, although we analyzed repeat revascularizations, we could not determine the target vessel, target lesion revascularization, and different types of coronary revascularization. Third, the lack of clinical information in the claims database regarding stent thrombosis, angiographic characteristics, and lesion classification did not allow for a more detailed analysis. Finally, the available Taiwan NHIRD in our study included only inpatient claims data with no information of medications from the outpatient claims data and pharmacy claims data. Furthermore, although the DOAC has been covered by Taiwan's NHI system since 2012, our study period was from 1997 to 2011. Therefore, the use of oral anticoagulants was infrequent in our study. Nonetheless, the examination of large national databases is valuable, depending on an appropriate hypothesis, proper study design, and careful analysis of the results.

Conclusions {#sec018}
-----------

Due to the complexity of treating AF patients who experience a first AMI requiring PCI, much effort should be made to come up with cost-effective treatment strategies. From the perspective of implanting a stent, the implantation of DESs compared with BMSs leads to a lower risk of primary composite outcome such as ischemic stroke, MI, revascularization, and death despite 1-year DAPT in both groups, suggesting differential prognostic impacts for DESs and BMSs. However, the effect is less apparent in patients with diabetes, CKD or on dialysis.

Supporting information {#sec019}
======================

###### ICD-9-CM code.

(DOC)

###### 

Click here for additional data file.

We thank Alfred Hsing-Fen Lin and Zoe Ya-Jhu Syu for their assistance in statistical analysis.

10.1371/journal.pone.0227571.r001

Decision Letter 0

Coppola

Giuseppe

Academic Editor

© 2020 Giuseppe Coppola

2020

Giuseppe Coppola

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

24 Oct 2019

PONE-D-19-23376

Drug-eluting versus bare-metal stents for first myocardial infarction in patients with atrial fibrillation: a nationwide population-based cohort study

PLOS ONE

Dear Ming-Yow Hung

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Dec 08 2019 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Giuseppe Coppola

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Congratulations for your manuscript and thank you for considering Plos One.

Your paper underwent two separate revisions. Both reviewers agree about **minor revision**. Their suggestione are well explained in the comments.

We look forward to see your revised version.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Introduction: the quoted guidelines are outdated; the Authors should review the entire section according to the last iteration of the ACC/AHA and ESC guidelines, both about type of stent and about antithrombotic regimen; for completeness, they should put their study (enrolling started more than 10 years ago) in context to the evidences of that era.

Discussion: the Authors should discuss their study in the light of three major RCTs comparing DES and BMS for patients considered at high risk of bleeding, such as ZEUS (Valgimigli et al.), LEADES-FREE (Urban et al.) and SENIOR (Varenne et al.) , and also of observational studies reporting management of patients with AF and coronary stents (see Potter at al, Clin Cardiol. 2018 Apr;41(4):470-475. doi: 10.1002/clc.22898).

Reviewer \#2: The authors deals with a very important issue, that is to say use of antiplatelet therapy in patients already on anticoagulants for AF. The paper is well written and the statistical analysis solid, thus the conclusions are reliable. I only have some minor questions:

1\. In Table 1 patients are divided in categories according to their CHA2DS-VASc score, and score 1 and 2 are included in the some category. In my opinion pts with a CHA2DS2-VASc score = 1 should be separated from pts with a score of 2, because they could even not receive an anticoagulant

2\. How can pts have a score of 0, if they have at least cardiovascular disease?

3\. What about pts not on warfarin? Only about 9% of pts are on warfarin: and the other ones? Are they on DOAC? Which type at which dose: full or reduced?

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Giosue Mascioli, MD; FESC, FEHRA, FAIAC

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0227571.r002

Author response to Decision Letter 0

15 Dec 2019

�Response to reviewers

We would like to extend our thanks to the reviewers for the constructive comments regarding our manuscript, entitled, "Drug-eluting versus bare-metal stents for first myocardial infarction in patients with atrial fibrillation: A nationwide population-based cohort study" (Manuscript number PONE-D-19-23376). We have revised the manuscript point by point in accordance with the reviewer's suggestions, as indicated by the itemized responses below.

Reviewer \#1:

1\. Introduction: the quoted guidelines are outdated; the Authors should review the entire section according to the last iteration of the ACC/AHA and ESC guidelines, both about type of stent and about antithrombotic regimen; for completeness, they should put their study (enrolling started more than 10 years ago) in context to the evidences of that era.

Response to reviewer:

We appreciate the reviewer's comments. We have reviewed the entire section according to the last iteration of the ACC/AHA and ESC guidelines, both about type of stent and about antithrombotic regimen. We also have described the development of evidence over time through our study period. Guidelines and reviews of the literature have been added to the "Introduction" sections in this revised manuscript (Page 3, lines 65-68, Page 4, lines 69-84 and 89-91 and Page 5, lines 92, 94 and 97-101). Thank you for your comment.

2\. Discussion: the Authors should discuss their study in the light of three major RCTs comparing DES and BMS for patients considered at high risk of bleeding, such as ZEUS (Valgimigli et al.), LEADES-FREE (Urban et al.) and SENIOR (Varenne et al.), and also of observational studies reporting management of patients with AF and coronary stents (see Potter at al, Clin Cardiol. 2018 Apr;41(4):470-475. doi: 10.1002/clc.22898).

Response to reviewer:

We appreciate the reviewer's comments. As the reviewer suggested, we have added the detailed reviews of the 3 major RCTs and 1 observational study regarding the management of patients with AF and coronary stents to the "Discussion" section in this revised manuscript (Page 20, lines 334-338, Page 21, lines 359-370 and Page 22, lines 371-380). Thank you for your comment.

Reviewer \#2:

1\. In Table 1 patients are divided in categories according to their CHA2DS-VASc score, and score 1 and 2 are included in the same category. In my opinion pts with a CHA2DS2-VASc score = 1 should be separated from pts with a score of 2, because they could even not receive an anticoagulant.

Response to reviewer:

We appreciate the reviewer's comments. We have modified and improved the data presentation of the subgroup analysis in Table 1 and Figure 3. Thank you for your comment.

2\. How can pts have a score of 0, if they have at least cardiovascular disease?

Response to reviewer:

We appreciate the reviewer's comments. While all patients included in this study should have at least a CHA2DS2-VASc score of 1, the reason why some patients had a score of 0 is that we defined the coronary artery disease by using ICD-9-CM diagnosis prior to the index admission. We apologize for this coding error, and have redefined the coronary artery disease using ICD-9-CM diagnosis "during" or prior to the index admission. We have modified and improved the data presentation of the subgroup analysis in Table 1 and Figure 3. Thanks for your reminder and comment.

3\. What about pts not on warfarin? Only about 9% of pts are on warfarin: and the other ones? Are they on DOAC? Which type at which dose: full or reduced?

Response to reviewer:

We appreciate the reviewer's comments. The available Taiwan NHIRD in our study included only inpatient claims data with no information of medications from the outpatient claims data and pharmacy claims data. Furthermore, although the DOAC has been covered by Taiwan's NHI system since 2012, our study period was from 1997 to 2011. Therefore, the use of oral anticoagulants was infrequent in our study. We have added the above statement to the limitation section in this revised manuscript (Page 25, lines 442-446). Thank you for your comment.

�List of changes

The page and reference numbers in this list are those in the revised and re-submitted manuscript.

All of the above revisions are highlighted with underlines and red color in the revised manuscript. Thank you very much for your recommendations.

1\. Page 3, lines 65-68, Page 4, lines 69-84 and 89-91 and Page 5, lines 92, 94 and 97-101: As the reviewer suggested, guidelines and reviews of the literature were added.

2\. Page 20, lines 334-338, Page 21, lines 359-370 and Page 22, lines 371-380: As the reviewer suggested, the detailed reviews of the 3 major RCTs and 1 observational study regarding the management of patients with AF and coronary stents were added.

3\. Page 25, lines 442-446: As the reviewer suggested, the reasons why the use of oral anticoagulants was infrequent in our study were added.

4\. Page 26, line 479: The author contribution for revising this manuscript was added.

5\. Page 28, 29, 30, 31, 33 and 35: The reference number was sequentially changed as follows: 11 to 9, 8 to 10, 9 to 17, 10 to 18, 12 to 21, 13 to 22, 14 to 23, 15 to 24, 16 to 25, 17 to 26, 18 to 27, 19 to 28, 20 to 29, 21 to 30, 22 to 31, 23 to 32, 24 to 34, 25 to 35, 26 to 36, 27 to 37, 28 to 38, 29 to 39, 30 to 40, 31 to 46, 32 to 47, 33 to 48, 34 to 49, 35 to 50, 36 to 51, 37 to 52, 38 to 53, 39 to 54.

6\. Page 28: One reference (J Am Coll Cardiol. 2006; 48:854-906.) was added as reference 8.

7\. Pages 29-30: 6 references (Lancet. 2013; 381:1107-15.; Thromb Res. 2015; 135:26-30.; Circulation. 2019; 140:e125-e151.; N Engl J Med. 2016; 375:2423-34.; N Engl J Med. 2017; 377:1513-24.; Circulation. 2018; 138:527-36.) were added as reference 11-16.

8\. Pages 30-31: 2 references (J Am Coll Cardiol. 2011; 58:e44-122.; Circ Cardiovasc Interv. 2016; 9. pii: e004395.) were added as reference 19, 20.

9\. Page 33: One reference (Circulation. 2008; 117:261-95.) was added as reference 33.

10\. Pages 35: 5 references (J Am Coll Cardiol. 2015; 65:805-15.; N Engl J Med. 2015; 373:2038-47.; Lancet. 2018; 391:41-50.; Ann Intern Med. 2007; 146:857-67.; Clin Cardiol. 2018; 41:470-75.) were added as reference 41-45.

###### 

Submitted filename: 20191215 Response to Reviewers_R2.doc

###### 

Click here for additional data file.

10.1371/journal.pone.0227571.r003

Decision Letter 1

Coppola

Giuseppe

Academic Editor

© 2020 Giuseppe Coppola

2020

Giuseppe Coppola

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

23 Dec 2019

Drug-eluting versus bare-metal stents for first myocardial infarction in patients with atrial fibrillation: a nationwide population-based cohort study

PONE-D-19-23376R1

Dear Dr. Ming-Yow Hung,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Giuseppe Coppola

Academic Editor

PLOS ONE

10.1371/journal.pone.0227571.r004

Acceptance letter

Coppola

Giuseppe

Academic Editor

© 2020 Giuseppe Coppola

2020

Giuseppe Coppola

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

31 Dec 2019

PONE-D-19-23376R1

Drug-eluting versus bare-metal stents for first myocardial infarction in patients with atrial fibrillation: a nationwide population-based cohort study

Dear Dr. Hung:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Giuseppe Coppola

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**The authors have declared that no competing interests exist.
